The anatomic forms of lymphoma are multicentric, alimentary, thymic, cutaneous, and leukemic. Correlations between cell type and topographic distribution of lymphomas is not well documented, but there are more plasmacytoid tumors in the gut, skin, and spleen, which suggests that these are areas of malignant transformation preceded by a period of benign immune hyperplasia. Alimentary forms of lymphoma can be preceded by lymphocytic-plasmacytic enteritis. In the present case, an epitheliotropic alimentary form of T-cell lymphoma with hepatic involvement and concomitant lymphocytic-plasmacytic enteritis was diagnosed in an 8-year-old male Labrador Retriever. The lymphoma was characterized by the accumulation of atypical lymphocytes in the lamina propria and mucosal epithelium of the jejunum. The lymphocytes were identified as T-cell lineage using a polyclonal rabbit antisera to the human pan-T-cell determinant CD-3. The "homing" nature of the neoplasm resembles the epidermotropic form of cutaneous T-cell lymphoma.
sarcoma; T-cell.
Alimentary lymphomas are more common in male dogs and are more commonly located in the small intestine and ~t o m a c h .~.~J~ The clonal nature of the alimentary lymphomas in dogs is not well documented,I0 but both T-and B-cell forms are described in human beings' and, based on cell morphology and tumor architecture, are believed to occur in dogs.1° In human beings, there is a correlation between alimentary lymphoma and preceding immune hyperplasia or lymphoplasmacytic infiltrates. * There can be difficulty in differentiating gastrointestinal lymphoma from lymphocytio plasmacytic enteritis.lJO Cell-specific markers identified by immunohistochemical stains and patterns of cellular invasion are used to differentiate benign polyclonal gastrointestinal lymphoplasmacytic infiltrates (pseudolymphomas) from lymphomas in human beings.' The predisposition of lymphocytioplasmacytic enteritis to alimentary lymphoma in the dog is documented in the Basenji dog and other cases of alimentary lymphoma in d o g~. * ,~J~ Systems of lymphoma classification, such as the Rappaport classification6 and the National Cancer Institute Working Formulation (NCIWF),3,Lo are based on clinical relevance and criteria that relate to biological behavior which can be gained by routine examination of histologic sections (histologic typing). Generally, in the veterinary literature, there is no determination of cell phenotype or immunomorphologic classification for canine lymphoma.
Methods for identification of T-and B-cells have included histochemical stains (nonspecific esterase [T-cells], methyl green pyronine [B-cells]), and immunologic-based assays (surface and cytoplasmic immunoglobulin [B-cells], E-rosettes [T-cells], and anti-thy 1 [T-cells] .6,7
Monoclonal antibodies to T-cell specific markers, such as the CD-3 portion of the T-cell antigen receptor, are being used to phenotype lymphomas in multiple species. L,5,8, 9 We describe a case of alimentary lymphoma in a dog in which there was hepatic involvement, a concomitant diagnosis of lymphocytic-plasmacytic enteritis, and the neoplastic cells were identified as being of T-cell origin. The report exemplifies the use of immunohistochemistry as a diagnostic tool to further classify (phenotype) the lymphoma. An 8-year-old intact male Labrador Retriever was presented to the University of illinois Veterinary Teaching Hospital with a 6-month history of weight loss, anorexia, occasional vomiting, and lethargy. Stools were normal. The dog was afebrile and improved while on cimetadine (Tagameta, Smith, mine-Beechum, Inc., Philadelphia, PA) and stanozolol (Winstrol-V@, Sterling Drug, Inc., New York, NY). The dog had a leukocytosis with a neutrophilia and a lymphopenia. The dog was hypoproteinemic, hypoalbuminemic, normal to hypocalcemic, and had elevated liver enzymes. The clinical workup was suggestive of hepatic and/or enteric disease. Fecal examination for endoparasites, including protozoa, was negative. Fecal cultures and cultures of intestinal biopsies did not isolate specific pathogens, nor were pathogens such as Histoplasma capsulatum, Campylobacter sp., or acid-fast bacilli identified on fecal smears or impression smears of biopsy specimens.
Due to the slow deterioration of the dog and the inconclusive clinical test results, an exploratory laparotomy was performed. Examination of the liver revealed that the right medial lobe was enlarged with rounded margins, white-tan, and friable. Palpation of this lobe readily induced hemorrhage. The duodenum and jejunum were hyperemic with venous congestion, and the intestinal walls were thickened. The mesenteric lymph nodes as well as other visceral organs were normal on gross examination. Samples of liver, duodenum, and jejunum were collected, placed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 4 wm, and stained with hematoxylin and eosin. Matching tissue sections were also submitted for bacteriologic culture as described previously. A tentative diagnosis of inflammatory bowel disease was made.
Microscopically, four sections of jejunum showed highly contrasting histologic changes. In three sections, intestinal villi were mildly to moderately blunted, fused, and moderately widened. The lamina propria was infiltrated by moderate to large numbers of lymphocytes, plasma cells, and variable numbers and concentrations of eosinophils, neutrophils, and macrophages. The infiltrates were indicative of a lymphocytieplasmacytic enteritis or inflammatory bowel disease (Figs. 1, 2) . It was noted that there was an increased number of intraepithelial lymphocytes (Fig. 2) ; however, the mucosal architecture was preserved. In one of four sections and multifocally in two of the previously described sections, there was marked distortion of mucosal architecture with severe fusion and clubbing of mucosal villi and effacement of the epithelialAamina1 proprial junction by a monomorphic infiltrate. The monomorphic infiltrate consisted of densely packed, medium to large, atypical lymphoid cells. (Figs. 3,  4) The cells were round with scant to small quantities of pale eosinophilic, finely vacuolated cytoplasm and had indistinct cytoplasmic margins. Nuclei were large (10-1 5 km), round to irregularly shaped, convoluted with finely aggregated and uniformly distributed chromatin, and had one to four distinct hyperchromatic nucleoli (Fig. 4, inset) . Mitotic figures were infrequent (0-1/100 x field) but were occasionally bizarre. These cells invaded the mucosal epithelium, which was often attenuated or cuboidal and which was multifocally eroded and replaced by the atypical lymphoid cell population. The intraepithelial lymphocytes were often surrounded by a clear halo. In severely affected segments, there was dilation of mucosal glands or intervillous spaces which often contained degenerate neutrophils, sloughed epithelial cells, and degenerate lymphoid cells, as well as fibrillar proteinaceous residue and mucus. In addition to the atypical lymphoid cell population, an admixture of variable numbers of benign reactive lymphoid cells (plasma cells) and fewer eosinophils, neutrophils, and macrophages were present in regions of affected lamina propria. There was mild to moderate ectasia of lymphatics in the submucosa and muscularis externa. A diagnosis of lymphocytic-plasmacytic enteritis and alimentary lymphoma was made. The lymphoma, classified according to the NCIWF, was of intermediate grade and of diffuse, large cell t~p e .~J~ Immunohistochemical detection of CD-3 antigen was performed using a polyclonal rabbit antisera to human T-cell CD-3 (T-cell, CD3, A452, Dako Corporation, Carpinteria, CA) as previously d e s~r i b e d .~~~
In brief, an avidin-biotin complex peroxidase technique was used on formalin-fixed, paraffin-embedded tissues. Tissue fixation was less than 48 hours and should be as short as possible as fixation time is critical in the preservation of antigenic sites. Tissues were trypsinized in 0.1% trypsin/dH,O for 20 minutes at 37C prior to application of the primary antibody. Positive control tissues included similarly processed thymus, spleen, and lymph node from normal dogs. Negative controls included incubation with nonimmune, normal rabbit serum in place of specific CD-3 antisera and polyclonal antisera for canine immunoglobulin (IgG, IgG heavy and light chain, and IgM) for B-cell differentiation. The atypicalheoplastic lymphocytes in the jejunal mucosa ( Fig. 5 ) had an intense immunoreaction for the CD-3 antigen. In this case the cytologically atypical (malignant) cells had distinct cell membrane staining, and a very high proportion of "neoplastic" cells were strongly immunoreactive.
In the liver, two sections were examined in which parenchyma was partially effaced by a poorly defined, diffuse infiltrate of atypical round cells and a mixed population of inflammatory cells consisting of neutrophils, benign reactive lymphocytes, and fewer macrophages and eosinophils. The atypical cell population consisted of rows and small sheets of large, irregularly shaped to round cells with round, irregularly shaped, and convoluted nuclei similar to the population of atypical lymphoid cells described in the jejunum. In the liver, the mitotic rate in the atypical lymphoid cell population was greater than that in the jejunum (1-2/100 x field). The atypical lymphocytes were strongly immunoreactive for the CD-3 antigen. These findings suggest hepatic involvement with alimentary lymphoma.
Alimentary lymphoma can be a diagnostic challenge. One has to differentiate lymphoma from the more common entity of lymphocytic-plasmacytic enteritis2 as well as pseudolymphomatous changes' and inflammatory bowel diseases. l , l 0 An example of this dilemma is observed in the human Mediterranean lymphoma, in which the condition is divided into "prelymphomatous" and lymphomatous stages.' The condition has been observed in children and young adults of low socioeconomic status with associated high rates of parasitic infestation and infantile enteritis, suggesting that repeated antigenic stimulation of lymphoid cells leads to cell mutation and emergence of a malignant clone of lymphocytes. Similarly, in the Basenji dog an immunoproliferative small bowel disease has been described in which the dogs subsequently developed alimentary l y m p h~m a .~.~ In addition, the morphology of T-cell lymphoma is difficult; the neoplastic cell is often a minor constituent in a pleomorphic population.] As was observed in this case, the liver lesion resembled an inflammatory process with an admixture of malignant and benign lymphocytes, neutrophils, macrophages, and eosinophils. The pleomorphic population of cells is, however, indicative of a T-cell lymphoma whereby the T-cell (inducerhelper subset) may take on a effector role and regulate leukocyte trafficking. Morphologic features which suggest T-cell proliferations in humans include convoluted nuclei, multilobated nuclei, pale "water-clear'' large cells without plasmacytoid features, and a polymorphous infiltrate and admixture of benign reactive ce1ls.l However, these criteria are inconsistent and do not exclude B-cell tumors. T-cell-rich B-cell lymphomas have been described in human beingsl and appear to have counterparts in animal~. ~JO The diagnosis of primary alimentary T-cell lymphoma was based on the microscopic examination of the intestinal biopsies. In this case the lymphocytic-plasmacytic enteritis was considered to be a predisposing condition. Histologically, the neoplasm was characterized by mucosal infiltrates with invasion and effacement of the epithelium, the latter of which parallels the epidermotropic form of cutaneous T-cell lymphoma. Cells were atypical with pale to clear vacuolated cytoplasm, large convoluted nuclei, and variable numbers of nucleoli. The immunologic demonstration of T-cell phenotype using the polyclonal anti-CD-3 antigen allowed for the definitive diagnosis of a peripheral (nonthymic) alimentary T-cell lymphoma. The essential feature was the establishment of the T-cell marker (CD-3) on the cells with neoplastic morphology. The use of phenotyping may prove to be a means of better understanding the pathogenesis of lymphoma (prelymphomatous stages) and the biological behavior of lymphoma in the dog.
